Angiotensin II facilitates sympathetic transmission in rat hind limb circulation.
We developed a novel method to stimulate the sympathetic innervation of the isolated, perfused rat hind limb to investigate whether a subpressor concentration of angiotensin II (Ang II) facilitates noradrenergic transmission in the vascular bed to skeletal muscle. We electrically stimulated the lumbar sympathetic trunk while perfusing the preparation with artificial medium. Seventy-five percent of the resulting frequency-dependent increases in perfusion pressure were mediated by alpha 1-adrenergic receptors. Ang II (10 nM) significantly enhanced the effects of nerve stimulation at 1 and 10 Hz (by 42% and 35%, respectively). At a supramaximal stimulation frequency (20 Hz), Ang II prolonged the duration of the response without changing the peak increase in pressure. The reuptake inhibitor cocaine did not influence the effects of Ang II at 1 and 10 Hz but blocked the effect at 20 Hz. To control for nonspecific synergism with norepinephrine, we compared Ang II with vasopressin. Both peptides potentiated the pressor response to exogenous norepinephrine; however, vasopressin did not change the pressor response to nerve stimulation at any frequency. We conclude that Ang II, but not vasopressin, facilitates noradrenergic transmission in skeletal muscle resistance vessels, independent of its direct vasoconstrictor activity. The neurovascular preparation we describe may be useful in addressing other hypotheses concerning sympathetic transmission in skeletal muscle resistance vessels.